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(54) CnOCOB BblflEJlEHMfl 3J1EKTPMHECKOM COCTABJlfltOLUEM AKTMBHOCTM CEPflUA 



(57) PecjDepaT: 

M3o6peTeHMe othocmtc^ k MeflMi^MHe v\ 
MO>KeT 6biTb ncnorib30BaHO AJ~ifl MCcneAOBaHi/m 
cepAeHHO-cocyAHCTOL?i cwcTeivibi nenoBeKa. C 
noMOLUbK) 3JieKTpoKapAnorpacf3a n 

aneKTpopeorpacjDa c oahmx m Tex >Ke 
aneKTpoflOB, 3aKpenneHHbix Ha Tene 6oribHoro, 
nonynafOT cooTBeTCTBeHHO 
aneKTpoKapAnorpaMMy m peoajieicrporpaMMy 
nai^neHTa. ripoBOflflT HopMnpoBam/ie 
nonyneHHOM oneKTpoKapAnorpaMMbi 
OTHOci/iTenbHO M3oni/iHMM. OnpeAermiOT MOAynb 



nojiyneHHOM HopMnpoBaHHOM cjDyHKi4MM 
aneKTpoKapAMorpaMMbi. ripoBOA^T 
HHTerpupoBaHne MOAynfl HopMnpoBaHHOM 

Cf)yHKL\MM GneKTpOKapfl^OrpaMMbl C nOCTOflHHOM 

BpewieHU, paBHoPi nocTO^HHOM BpeivieHM 
peo3J~ieKTporpaMMbi. Pa3JiaraioT nonyneHHyK) 
cf)yHKi4MK) i/i peosneKTporpaMMy b cneKTpbi 
<t>ypbe. OnpeAeriflioT pa3HOCTb nanyneHi-ibix 
cneicrpoB. npoBOA^T o^paTHoe npeo6pa30BaHne 
cfcypbe. Cnoco6 no3BonseT onpeAennTb 
cjDyHKUMJO, onucbiBaHDLnyio GneKTpuHecKyK) 
cocTaBriflK3LnyK) pa6oTbi cepAi^a. 
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(54) METHOD OF SEPARATION OF ELECTRICAL COMPONENT OF CARDIAC ACTIVITY 



(57) Abstract: 

FIELD: medicine; applicable in 
examination of man cardiovascular system. 
SUBSTANCE: method includes obtaining of ECG 
and REG with the help of electrocardiograph 
and electrorheograph from same electrodes 
attached to patient's body; normalization of 
obtained ECG with respect to isoline; 
determination of modulus of obtained 
normalized function of ECG; integration of 



modulus of normalized function of ECG with 
time constant equalling time constant of 
REG; disintegration of obtained function and 
REG in Fourier spectra; determination of 
difference of obtained spectra; performance 
of reverse Fourier transform. Method allows 
determination of function describing 
electrical component of heart operation. 
EFFECT: higher efficiency. 
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M3o6peTeHne othocmtca k oonac™ 
MeAMUMHbi n MoxeT 6biTb ncnojib30BaHO Ana 
MccneAOBaHi/m cepfleMHO-cocyAMCTOM cucTeMbi 
nenoBeKa. 

M3BecTeH HenHBa3MBHbiCi cnocoo" 
nccneAOBaHM5i nynbcoBoro KpoBeHanoriHeHna 
opraHOB m nacTeM Tena nenoBeKa, ocHOBaHHbiM 
Ha perncTpai4MM n3MeHeHMM ci/inbi TOKa BbicoKotf 
nacTOTbi bo BpeMfl ero npoxo>KAeHMfl nepe3 
TKaHM nai4neHTa, Ha3biBaeMbiw 

peo3JieKTporpac(3kieM [1]. Cnoco6 peann3yeTCH c 
noMombHD sneKTpoAOB, saKpennaeMbix Ha Tene 
6oribHoro, nyTeM nonyneHi/m 

peo3JieKTporpaMMbi (P3I~), npi/i nocneAyfomeM 
aHann3e nocneflHeM. 

KflMHMKO-CjDM3l/!OnorMHeCKOe TOJ1 KOB3HHG P3T 

ocHOBaHo Ha OKcnepuMeHTaribHO AOKa3aHHOw 
3aBMCMMOCTM nyjibcoBbix KOJie6aHMi?i 

COnpOTMBJieHMfl OT M3MGHeHMM 

KpOBeHanonHeHHfl H CKOpOCTH KpOBOTOKa B 

cocyAax HccneAyeMofi oonac™. 

HeAOCTaTKOM M3BecTHoro cnoco6a 
peoGJieKTporpacjDMM ABnaeTCfl orpaHMHeHHOCTb 
o6"beMa MHcjDopMai^MW, npi/icyTCTByjoujGCi b P3T 
b cbfi3h c Tewi, hto perwcTpupyeTca peaKTMBHaa 
cocTaBnfifOLi^afi conpoTMBfieHUfi cocyAOB 
nenoBeKa. 

M3BecTeH cnoco6 AnamocTHKM 3a6oneBaHMM 
cepAUa, 3aKJiHDHaK)LAMMCfl b nonyneHMH 
aneKTpoKapAnorpaMMbi (3KI~) nai^neHTa c 
noMOLUbto aneKTpoAOB, 3aKpenneHHbix Ha Tene 
oonbHoro, n nocneAytoLneM aHann3e 
nonyneHHOM 3Kr [2]. flaHHbiM cnoco6 npi/iHAT 3a 
npoTOTun. CornacHO npoTOTuny 3KT 
aHann3npyhOT no nacTAM, npucTaBnafl k kohlw 
Ka>KAOM nacTM nepeBepHyToe 3epKanbHoe 
n3o6pa>KeHne stow >Ke nacTH. O naTonorww m 
HopMe cyAflT no cneKTpanbHbiM cocTaBn^HDii^i/iivi 
nocneflOBaTenbHOCTM CABoeHHbix nacTeM. 

HeAOCTaTKOM npoTOTuna flBnaeTCfl 

HeAOCTaTOHHO BblCOKafl TOHHOCTb 

cjDyHKi^MOHanbHOM AnarHOCTMKM 3aGoneBaHMM 
cepAi-^a, b CB33M c TeM, hto b 3Kr 
npucyTCTByeT cocTaBnflKomaa conpoTMBneHi/m 
KaK nepucfjepuHecKnx, TaK n i^eHTpanbHbix 
cocyAOB nai^neHTa. 

TexHunecKUM pe3ynbTaTOM, nonynaeMbiM ot 
BHeApeHM5q M3o6peTeHM^, ABnaeTCfl noBbiLueHne 

TOHHOCTM CfiyHKI^MOHanbHOM AkiarHOCTMKM 

3a6oneBaHMM cepAUa, 3a cneT cnei^nanbHOM 
ctDnnbTpai^nn b 3Kr cocTaBnflfOLnefi, 
OTHOcflineMcn HenocpeACTBeHHO k aKTMBHOCTM 
cepAUa. 

flaHHbiM TexHMHecKMM pe3ynbTaT AOCTfiraHDT 
3a cneT Toro, hto b M3BecTHOM cnoco6e 
AnamocTMKM 3a6oneBaHMM cepAUa, 

3aKnHDHafOLL|eMCfl b nonyneHMM 3Kr nai_\neHTa c 
noMOLUbto aneKTpoAOB, saKpenneHHbix Ha Tene 
SonbHoro, v\ nocneAyHDmeM aHann3e 
nonyneHHOM 3KI~, c noMombK) Tex >Ke caiwbix 
aneKTpoflOB, 3aKpenneHHbix Ha Tene 6onbHoro 5 c 
onpeAeneHHofi nocTO^HHOM BpeivieHM 
AononHHTenbHO CHUMatoT P3r, 3aTeM npoBOAflT 
HopMnpoBaHne nonyneHHOM 3Kr OTHOCMTenbHO 
n3onnHMn, onpeAenaioT MOAyJib nonyneHHofi 
HopMnpoBaHHOM cjDyHKi^nn 3KI~, npoBOA^T 
MHTerpupoBaHne MOAyJib HOpMMpOBaHHOM 
CjDyHKL4MM 3Kr C nOCTO^HHOM BpeMeHU, paBHOM 

nocTOAHHOM BpeMeHU P3T, pa3naratoT 
nonyneHHyfo cjDyHKi4Mto m P3T b cneKTpbi Oypbe, 
onpeAenatoT pa3HOCTb nonyneHHbix cneKTpoB n 
npoBOfljRT o6paTHoe npeo6pa30BaHne Oypbe, no 
pe3ynbTaTaM KOToporo cyA^T 06 oneiapMHecKotf 
cocTa Bn 5i to i_ne v\ aKTMBHOCTH cepflqa. 

Cnoco6 BbiAeneHMfl sneKTpuHecKOM 
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cocTaBnflfOLqeM aKTMBHOCTM cepA^a ocHOBaH Ha 
cneAyKJLqux pe3ynbTaTax SKcnepuMeHTanbHofi m 
KTiMHMHecKOM 4)M3nonorMM . SneKTpuHecKoe 
B036y>KAeHMe cepAi-^a, perncTpupyeMoe b BMAe 
3KI~, B03HMKa?i Ha ypoBHe mohhoto o6"MeHa 
KneTOHHbix CTpyKTyp, nocneAOBaTenbHO 
oxBaTbiBaeT MMOKapAManbHbie BonoKHa m 
pacnpocTpaH5ReTC3 b onpeAeneHHotf 
nocneAOBaTenbHOCTM no OTAenaM cepAi^a. B 
OKpy>Kaioi!4eM cepAMe cpeAe co3AaeTC5q, npn ero 
B036y>KAeHMM ! 3KneKTMHecKoe none, xapaKTep 
KOToporo Ha noBepxHOCTM Tena onpeAenaeTCfl 
acuMMeTpneM b TonorpacjDMHecKnx OTHOLueHM^x 
Me>KAy cepAMeM v\ APyrnMM aneKTpMHecKM 
HeoAHopoAHbiMM opraHaMM n TKaH^MM rpyAHOM 
KneTKi/i . BcneACTB^e 3Toro 3HaneHne 
perncTpupytoLAeMca Ha noBepxHOCTM Tena 
pa3HOCTM noTeHi4ManoB, co3AafOLAePic3 
sneKTpMHecKMM cj^yHKL^noHnpoBaHMeM cepAi-^a, 

3aBMCMT OT OHeHb MHOrMX CjDaKTOpOB. 

CpeAM hmx ocHOBHyfo ponb nrpaioT: 
xapaKTep noHHoro o6MeHa B036yAMMbix 
KneTOHHbix CTpyKTyp, onpeAenafOLAMM 
noTeHm^anbHbie bo3mo>khocth KneTKi/i k 
AanbHe^LueMy HapamnBaHUfo ypoBHfl 
noTeHLi^ana b aKTMBHyfo cjDa3y B036y>KAeHHfl 
MMOKapAnanbHoro BonoKHa; 3HaneHne 
3neMeHTapHoro sneKTpunecKoro noTeHi^nana, 
B03HMKaNDLAero b nepnoA B036y>KAeHHfi KneTKn; 
noKann3ai_|Mn B036yAMTenfl cepAeHHoro puTMa; 
oxBaT B036y>KAeHweM ochobhom Maccbi 
MMOKapAnanbHbix BonoKOH m pacnpocTpaHeHne 
ero b onpeAeneHHoii nocneAOBaTenbHOCTM no 
OTAenaM cepAL\a; pa3HMi4a b MopcjDonornHecKnx 
v\ GnosneKTpuHecKMX CBOMCTBax onpeAeneHHbix 
rucTonornHecKnx CTpyKTyp, BnM5itoii^a?i Ha 
pa3Hyfo CKopocTb npoxo>KAeHMfl MMnynbca b 
pa3Hbix ynacTKax MMOKapAa; 

aneKrpoocMOTMHecKne xapaKrepucTHKM 
sneKTpMHecKoro nons, co3Aahou4erocfi b nepnoA 
BD36y>KfleHi/iFi cepfli^a, v\ \ax Kone6aHM5R ot 
MOMeHTa k MOMeHTy cepAeHHoro i_\MKna; 
TonorpacpMHecKne OTHOiueHM^ Me>KAy OTAenaMM 
cepAi4a, KaK \a Me>KAy hmmh m ocTanbHbiMM 
opraHaMM n TKaHJRMM rpyAHOM KneTKn; 
pa3nnHHa?i sneKTponpoBOAHOCTb TKaHeM 
OKpy>KajoLneM cpeAbi, c KOTopbix 3anncbiBaeTcn 
pa3HOCTb noTeHi4nanoB sneKTpMHecKoro nonjR 
cepA^a Ha noBepxHOCTi/i Tena, \a HeKOTopbie 
Apyrne qbaKTopbi. 

B sneKTporpacjDMHecKOM kpmbom 

HHTerpwpyHDTCfl BnnnHHfl Bcex stmx np^Mbix w 
KOCBeHHblX C|DaKTOpOB c pa3HOM CTeneHbto 
ynacTM^ Ka>KAoro M3 hux b cjDopMi/ipoBaHi/in 
kpmbom 3Kr b Kax<AOM cnynae. 

3TO npMBOAMT K CHM>KeHMK) TOHHOCTM 

qbyHKi^MOHanbHOM A^arHOCTHKM 3a6oneBaHMM 
cepAU,a no pe3ynbTaTaM 3neKTpoKapA^orpaa>nn, 
nocKonbKy BbiAennTb b 3Kr cocTa Bn f\ \o my fo , 
OTHOc^Lnytocfl HenocpeACTBeHHO k pa6oTe 

CepAUa, M3BeCTHblM CnOCOOOM HeB03MO>KHO. Ho 

TaKoe BbiAeneHne bo3mo>kho ocyLqecTBMTb b 
npeAnaraeMOM cnoco6e. 

npeAnaraeMbiM cnoco6 BbiAeneHna 

SneKTpMHeCKOM COCTaBn?1fOLAeM aKTMBHOCTH 

cepflna peann3yeTC^ cneAyramuM o6pa30M. 

C noMOLU,bfo sneKTpoKapAnorpacjDa v\ 
sneKTpopeorpaqba npn ncnonb30BaHnn oahhx v\ 
rex >Ke aneKTpoAOB, saKpenneHHbix b 
ycTaHOBneHHbix MecTax Ha Tene OonbHoro, 
perMCTpupytOT 3Kr - f(t) n P3T - p(t) c 
onpeAeneHHOM nocTos^HHOM BpeMeHU 

3aTeM npoBOA^T HopMnpoBaHMe nonyneHHOM 

3Kr OTHOCMTenbHO M30nMHMM M3BeCTHblMM 

cnocoGaMM [1]. 
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OnpeAenflHDT MOAynb nonyneHHOM 

HOpMMpOBaHHOM C|[)yHKL4MH 3KI~. 

f = |f. |. 

A 

npoBOA^T MHTerpupoBaHne MOAyJia 

HOpMUpOBaHHOM CjDyHKL^MH 3Kr C nOCTOflHHOM 
BpeMeHM x.. 
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rfle t' - Bpeivm MHTerpupoBaHUfl. 
Pa3naraK)T nonyneHHyfo cjDyHKU,nfo m P3r b 
cneKTpbi Oypbe 
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OnpeAenfiLOT pa3HOCTb nonyMeHHbix 
cneKTpoB CMmana sneKTpoKapAMorpaMMbi m 
peo3JieKTporpaMMbi 

ripoBOA5RT oGpaTHoe npeo6pa30BaHne cpypbe 
w 

Xi ifjt , T . 
e * rtW. 
n 

M 

mi in 

OyHKL^MK) h(t) CHHTaK)T 3J~ieKTpMHeCKOM 
COCTaBJlfllOLHeM aKTMBHOCTM CepAL^a. flaHHbIM 

bhboa cnpaBeAnuB, mcxoa* M3 npeAnonoKeHMfl, 

MTO 



?CW) = Hd-DSCt-DACW) 



1<W> = Sd^DACW), 

rAe H(co) - cocTaBJiflfomafl cepAi^a; 
S(co) - cocyAMCTaa cocTaBrmroinafl; 
A(oo) - annapaTHa^ cocTaBrmKDinafl 
perwcTpupyeMbix cjDyHKHi/iM b 3aAaHHOM nonoce 

HaCTOT. 

npMHeM, BblCOKOHaCTOTHafl 

peo3JieKTporpac(3Mfl ecTb c£>yHKL4i/ifl nyribcoBbix 
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KOJie6aHMM oneKTpwHecKoro conpoTUBneHMfi 

COCyAOB [1] M, B CMJiy "CKMH-SCjDClDeKTa", 

npaKTMMecKM He coAep>KMT cocTaarmioLneii 
aKTMBHOCTM cepAUa. 

TaKMM o6pa30M, AaHHbiM cnocoo" BbiAeneHMfl 
aneKTpuHecKOM cocTaBrmfOLLjeM aKTMBHOCTH 
cepAU,a no3BarmeT noBbicnTb TOHHOCTb 

CjDyHKI^MOHanbHOM flUarHOCTMKH 3a CHeT 

npeAJ~io>KeHHOM oopaooTKM nonyHeHHbix 
H3BecTHbiMH cnocobaMM 3Kr m P3I~. 06pa6oTKa 
pe3ynbTaTOB 3neKTporpac|DMHecKMX 
nccneAOBaHUM MO>KeT npoBOAHTbca c 
ncnonb30BaHneM 3BM. 

HCTOMHMKM MHCjDOpMaLJMM , npMHflTbie BO 

bh i/i Ma Hue npn cocTaBneHMM MaTepnanoB 

3aflBKI/l. 

1. PyKOBOACTBO no KapAHonornn. MeTOAbi 
nccneAOBaHHiq cepAeHHO- cocyAMCTOM cucTeMbi, 
/noA peA- aKaA- E.H. Ma30Ba b 4-x TOMax. Tom 
2. M., Mefl., 1982 r, c. 40. 

2. ABTopcKoe CBMAeTenbCTBO CCCP N 
209621, kji. A 61 B 5/4, 1968. - npoTOTMn. 

cDopiwyna M3o6peTeHna: 

Cnocoo" BbiAeneHMfi sneKipunecKOM 
cocTaBrm^LneM aKTMBHOCTM cepAi^a, 
3aKTiK>Mafou4MMCfl b nonyneHMM 

aneKTpoKapAnorpaMMbi nai4neHTa c noMOLAbfo 
aneKTpoflOB, 3aKpenneHHbix Ha Tene 6onbHoro, 
n nocneAy^meM aHann3e nonyMeHHOM 

SneKTpOKapAMOrpaMMbl, OTflMHaKDIUMMCfl TeM, 

hto c noMou^bK) Tex >Ke caMbix sneicrpoAOB, 
3aKpenneHHbix Ha Tene oonbHoro, c 
onpeAeneHHOM nocTOAHHOM BpeMeHM 
AonoriHUTenbHO CHMMaioT peoaneKTporpaMMy, 
3aTeM npoBOA?iT HopMnpoBaHne nojiyneHHOM 
snetcrpoKapAMorpaMMbi OTHOcnTenbHO 
H30J1MHMM, onpeAermfOT MOAynb nojiyneHHbiM 

HOpMMpOBaHHOM CjDyHKLJMM 

3neKTpoKapAnorpaMMbi, npoBOA^T 

HHTerpMpOBaHUe MOflyJlfl HOpMMpOBaHHOM 
CjDyHKUMM GJieKTpOKapAHOrpaMMbl C nOCTOflHHOM 

BpeMeHU, paBHoPi nocTOAHHOM BpeMeHM 
peoaneKTporpaMMbi, pa3naraK)T nonyneHHyfo 
c^yHKUMK) m peosneKTporpaMMy b cneKTpbi 
0ypbe, onpeAejiaeT pa3HOCTb nonyneHHbix 
cneKTpoB m npoBOA^T oSpaTHoe 
npeo6pa30BaHMe Oypbe, no pe3ynbTaTaM 
KOToporo cyA^T oo" sneKTpMHecKOM 
cocTaBJi^raLAeM aKTMBHOCTM cepAUa. 
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